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Animation from NASA’s Scientific Visualization Studio; EASE-Grid Sea Ice Age

svs.gsfc.nasa.gov



The ecosystem is changing

September sea ice extent has decreased 12.2% per decade
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Bering Strait

Siberia

* Only gateway from Pacific to Arctic

* Mass 2x year migration of Arctic marine
mammals

* Increased fresh water and heat flowing
north

* Decreasing sea ice S
ering Sea

* Disappearance of N Bering Sea cold pool
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Bering Sea cold pool

* Primarily determined by sea ice
extent
* Structures SE Bering Sea

ecosystem but can cascade
changes northwards

* 30 m layer of cold bottom water
(£ 2°C)

* Creates a boundary between
Arctic and subarctic fish species

* Disappeared from 2018-2021
and likely drove changes in fish
distribution

NOAA/RACE
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Benthic Dominated

Progress in Oceanography

i Volume 136, August 2015, Pages 1-11
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Synthesis of Arctic Research (SOAR) in
marine ecosystems of the Pacific Arctic

Sue E. Moore 2, i, Phyllis ]. Stabeno



Alaska

Walleye Pollock
(Gadus chalcogrammus)

Historic Distribution
Recent Distribution

* Adult
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Northward Range Expansion of Subarctic Upper Trophic Level Animals into the Pacific Arctic Region

By Kathleen M. Stafford %%, Edward V. Farley, Megan Ferguson, Kathy J. Kuletz, and Robert Levine
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Arctic whales migrate south later
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Bowhead whale distribution changing

Earlier Years (<2012) Later Years (>2018)

Szesciorka and Stafford Movement Ecology  (2023) 11:8 Movement Ecology
https://doi.org/10.1186/540462-023-00374-5

Sea ice directs changes in bowhead whale
phenology through the Bering Strait

Angela R. Szesciorka ® and Kathleen M. Stafford®
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Shifts in bowhead whale distribution,
behavior, and condition following rapid sea
ice change in the Bering sea
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Subarctic whales are moving north and
staying there longer
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Increasing detections of killer whales (Orcinus orca), in the
Pacific Arctic

Kathleen M. Stafford ¥z

First published: 27 October 2018 | https://doi.org/10.1111/mms.12551 | Citations: 32



* Recent studies by Brynn Kimber/Catherine Berchok
(NOAA) and Hannah Sawyer (OSU) use acoustic data
from the northern Chukchi and Beaufort Seas to show
that killer whales are being seen and heard as far north
as Chukchi Plateau and as far east as Prudhoe Bay, Alaska

* Increasing reports of killer whales nearshore hunting
belugas, bowheads and even polar bears
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Bowhead whale 27 Sep 2023
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Humpback whale sightings in northern
Arctic Alaska
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Humpback sightings
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BALEEN WHALES IN THE CROSS HAIRS: POTENTIAL FOR INCREASED SHIP STRIKE RISK IN AND NEAR
BERING STRAIT

IUCN - SSC Cetacean Specialist Group / Arctic / Baleen whales in the cross hairs: potential for increased ship strike
risk in and near Bering Strait
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Figure 1 - Gray, Humpback, Fin and Minke whale sightings on DBO cruises, 2009-2019



| Arctic Shipping Routes
== North-West Passage (NWP)
Northern Sea Route (NSR)

~ | = Transpolar Sea Route (TSR)
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Knowledge (ASK) Team

Arctic-wide ship activity has roughly doubled
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The Pacific Arctic is changing
rapidly from physics to upper
trophic levels
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Evidence suggests potential transformation of the
Pacific Arctic ecosystem is underway
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Northward Range Expansion of Subarctic Upper Trophic Level Animals into the Pacific Arctic Region

By Kathleen M. Stafford &%, Edward V. Farley, Megan Ferguson, Kathy . Kuletz. and Robert Levine
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